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Abstract of JP9260350 

PROBLEM TO BE SOLVED: To obtain 
excellent selection ratio to substratum material 
layers and a resist mask, and reduce 
microloading effect and particle contamination, 
by using mixture gas which contains gas 
containg N and H as constituent elements and 
gas containing C and F as constituent 
elements. SOLUTION: A silicon oxide-based 
insulating film 3 on substratum material layers 
1, 2 is patterned by using mixture gas which 
contains gas containing N and H as 
constituent elements and gas containing G and 
F as constituent elements. For example, the 
silicon oxide-based insulating film 3 composed 
of Si02 is formed on a semiconductor 
substrate 1 of Si or the like on which an 
impurity diffusion layer 2 or the like is 
previously formed. A resist mask 4 having an 
aperture diameter of 0.25&mu m is patterned 
on a connection hole aperture position. Then 
an exposed part of the silicon oxide-based 
insulating film 3 is plasma etched with mixture 
gas of C3 F8 and NHS by using a magnetron 
RIE equipment which jointly uses an magnetic 
field, and a contact hole 5 is formed. 
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C fc i: i;:- F m^Ttm t LX-kti:ffX . k S:#tf 

mtmtii'rmmtT^^9--yyt^xnb . 
ryx-^T.vi-y'f-m, 

b. 

h^it^^it-m^x. bt:^Xsm.-k:Vxm\^hbb 

>5r < i: 1 1 St'S) !> >! t ^Wmt f I. Il^il 1 ^ 1 3 

V ytixij^ 1 3Sieiicoi!^ki^ u 3 ymiSmfor^x^x. 

yi-y^/i^m. 

SiOi . SiO, F, iiXt/SiO, Ny F, ct)^*, 

<7)v^-f 1 aT?>s c: b ?:mLb-ri,mm 1 'Sr^^t 

[000 1] 

mc^mmmx'mm^tim^t'^v^y^imm(r>ry 
^mn-th^mzm^x^m. mitz^^j^y^tm 

mcOTyX'7Ji^yi-y:fyjmi>zmi-^. 
[0002] 



I., ^ixtcmv mt'^u^y^mmmmmxm 
I. mmmtmmhfz}i^<^ryX'?ji'y^y-f-m 
^zm-mmmmmtt^t^mL^t:mLx\^h, 
[0003] mm. ^HfiT^u xaM^9m<rym. 

s Yyyi^x9\.zh\^xm^immMm^miifm 

iJ>^tSPMOS-TFT<^y-;^ ■ Yv^ym^Wizms 

mm.mu'fh'ft'^^ixmmhh. ^(^i^'Srjiv^ 

vx y i- y ^'iza V (i. i^m\ii±t,zfirmmfm b o 

[00 04] ^kxxb-TX^tfOiSmiaiii 

^^mzmm.^if.zi!biz. ryx-^^^-v^yy^z^t 
hvi^xv^x^<r>^kmzi.h^mmm<^%±\t. m 

hxhh. 

[0005] m.\v^') ■=iymifmcr>ryx-7Ji-y^y 

^it. 3^1115:3 i -Om-^ (705k J/m o 1 ) ^flj 

y^m\^:i^y^y-^=t-Yifumtiix\^h, ~mfi 

^j:3i-yi'y-f:^'xi±CF, ^C^ Fg m Srft^ii-fl. 
CFm^X^±<i|si:-rSi>tOT'$,'9. C F^;{fX«>(i>M 
m^-t I CF^ * cDXM-( ^y:i^^fV^izX^XJ<:y 

^'}yy^mb. mmmx'hh^<7mtmzi:hs 
ttT$)-&s i F, (r)^m^^nm-t^^>(DXhh, l 

A^L^^y^r-Kor^X-^x.y^y^'cT)^^^^: LTs 
X>7f-yi/lx-b{i-«ill:;*Ct < (±^v^, ^CI-CSjSx 
«y^>'^$r*i|6lLTAS*-f^yx:tx;U:^f2"^i6|.i:. x 

b^j:'0. miRmmri-^, -r^^?^. CF^;{^-XI;:J; 

imiti^u^ymmm<7)y'yX'7:L'yi-yyii^ mm 
^bmsimm±ttptiK^h<^x$>->ti, 
[0006] tfzm^mizx *)m\'mm:^%t^ib 
i>zit. cFm^<^Km^mi±ii^bi-iyv^tm 

S X h ij t'|5i-x -y ^y/^^ y/^rtx-r 7 x^x >y 
;n^^/Ui7)S^I:$-ts< . :iLyi-y-/v-v<D%T\mm 

[0007] miti^ U 3 yjmmm(^ryX'7x. .yf-y 
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^Hyi^:fj}\^ (H* ) IZctO. ryX'7fp<7)m\^j:Fy 
(F* ) ^Mtfit. HF(7)JFK-x>y^y^f-vy 

( cm=f-h F)l^(7)SiJ^v^) ^iMJn$-fr-SSSti;i to' 
<. C/FJt<?)JiflD{S. xvf-y^tm^tTitKt-i. 

R^Lxmmi^ti^<^Tmmmiziitm^. X'y 

iiSt. ^:tyAlt*^^>Ttfe2:iS^-t^fv:i6^«e^'5:x 

±-r^c7)T'^>i,. ::ii^.c/Fj:bcomt^;^§iti?tt*<« 

ij!c$il-g)1i«{^0\,^T{4. Mi-tf J . Vac. Scie 
nee. Tech. 16_(2) , 391 (1979) 

[00 08] titftjfitiiV^Tii. ^^yAftfWttfcV^ 

y 'vitm^r^') -^ifi-ramfrnx-h^ s i ^oEaiffi 

^jo$-fx./^y^^j£T'j>o, nTimmm<mm:. 

OF, wcDmxmis.ixc/Fit^mMt^m^t^mA 
ommmmmmim-^mm^ (199 s^mm^^) 
mm'fmmpeiA. ig}ii#^3ia-zE-iofcfs 
mtix\^^, ttzmm(r>mM.i}^^. NF3 m<7)mmy 

-X ^^x -y ^ y^:^X C O LX ^mcOF* 5rffl 

8 0 7. 01 6#B3,WStCgfiS^$il-CV^^ . 
[0009] L*»L'3r*«(^. 7 •y'fkmi^^^;ir;?.{cH2 ^ 
C O ^ j^^p LTTtWPBi: cO^mt^ [^iI±-rS¥StC 

ffl-ft tc: S -7 T {4«m;!f X ct) JIMIS^I Sr ff t^lSf 1 1>'£^ 

[0010] -ii^^wnx(r>'m^\m<mm:m 

'k'milthW^if^U'Jv L S I m<rmmL^^%%tv 

h^M^ir'-^^X^tL^h\^XWimm^i\X\-^^, ffi 



fLl>, -fijt tTTEOS/Oa /CF4 ^MJfSfXfXS- 

fflV^/iT7XvCVD:^ft7&n 9 93 DryProc 
ess Symposium ^^Sp 1 6 3 . fS?1lll 

■^v-2l;fg^$ii-cv^^. ^c7):^ai;:J:ii{fs i O2 
t^6at. %m.<r>F^'k-M'^^hMzi.^. YCm, 

[00 11] tA^t^«^'<i>. S i OF^S i ONF^cO 

mmm^ti^ u 3 ymmm.<r>yyx-^x. -y f - y /tc 

fc\.>T«4. ::ii/^ligx.yf-y7"^*^<bX'y^y/4Jt:ag 
»:f' :{)<Scai$fi. r^Xvtf^T^F* jfUt^riSa^s, m. 
x-y^y/)i:^i>ii,fetll§^i§F« TtW^4)ii:'^S 
i^'jay^. l/i^'XN-^X^^cOX-yf-A'yhh^l.cO 
•C. X>y^y7"^m^05liS{4S iOj ^PSG. BS 

G. ^9SQ,m<ry-^W£wa^^i^ym3m,zmi 

[00 12] 

[^B^*«M^tJ:aft-§>ilM] *^BB4. ijSUcS 

i o F%mm: \>%xm.\u^ v a y^nm^coryx 

vx •y^yt/t:M-r2.#®^jl^S$:j5?^-rS H b ^^<r> 

uzm^^ixfzmwL^ ^ y^iei^M^^N-^-xy^--r 
h^z-^tz'o. n-rmfAmiiXv^nvi^xY^x^m. 
mAzwx. ij^-?^ 9uu~ir ^ yi^mkm-^^ o-^ 

— r ^ ^)V^m<^'y^j:\^yyX^3iy^y'/-}im^Wl^ 
[0013] *^BM'Jc7)M4. :s^yi-yy:ffxm^ 

m<7)Wim^^^^^j:m'itiyu ^y?^imm<^y'^x 
'7x.'y^yyif^^mmhztX'hh. 
[0014]$ ^i,z:^^mm\cr>mmii. w.mm^&i}^ 

^mz^ loh mmmiti^ ^ y^i^noT-^ 

Xvx y ^ y ^ -C* -S , 
[00 15] 

[ mmmm-ti tdsb(?^^^ ] ii^%m<m\\: >; a yj^ 

f6igilS<^7'7X-7X-y^y^^:^(4, ±i£Lf^PS&a 

^fi. tz^i^zi^f^ h (7)X'h 0 s 1 (IS 
*3ai) {4. iiiiXifY\^m^mtLx^ts:^xb . 

[0 0 16] tfzm2C^^B^ (fi5l^Jl2) 14, Nt3j:t/ 

tbx-tti^x. tir-ktsm^^xm^'K Tmmm 

mtx^-<-$^--yyttJMt. :i<om-^:^xtp(r>^ n 
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[0 0 17] $(^ii^3^^BH {i. nax 

x%i>, 

[00 18] *%Bfl^^t3v^TN^3j:^XH^^ifiK7c^fcL 

X'^ts:^'XtLX\t. NHa (inp=-7 7. 7*C, b 
P = 33. 35'C) . N2 H, (inp = 2. O'C. bp 
= 113. 5*C) ioiT/'NH, \{S(7)oh<^^^-fflt-^y 
^j:<bijlWX'hh. ZCOdib. NH, HS (Ainmoniuni 
Hydrosulfide)li:. (NH4 )2 S (Ammonium Sul fid 

e. - 1 8'caTX't^^it) comm^zx *)^miit 
^x'$>^, ttz^^rnxmrn-thcaxv^Fmrni 

mtLX^ts:(}Xit~imc^ F^hl^^ii^iii^coit 
.-1 in. m)5X^Ui^tl^flUmi)Tm$tlhit 

^x%y). iasi^i:-^!f55S)i.vw«SWl:^!fS!i. 
mx'm\<^^m.mm^irFTryX'7fi>{zmm<D^ 

2 s SF2 , SF4 , S2 Pio- CI2 . S3 C 1 
2 . SCI2 , S2 Brz . S3 Brz . S2 B r^O 

ii^^mtiim^^h-^xmmx'^6, mmztsux 

mmM^f^TX'ryx-?fpizjm(/)^ ^i-^^mtathz 
umm.X'hhcr)X\ uti^mvi-i. ttmiSLbum 
^<7)^^i'mm<7)wmru^xi,zm-ti u- wu-a 

[0019] *l&Bflt'X-y^y^c^M^i:-r^K<l:v-U 
^y^^^ti. Si02 . SiO, F, tiXX/SiO 
X F, (SiOFfcj;t^"SiONFi:B&|B) 

mi>z. p. B. Asm<7^^W^^^tji><r)X'h-oXi>i. 
[0020] ori=#fflcoittBjic^|, , v^-ri^<^)%B^tc: 



•y^^yhi:>5:l.7-y^7>'';^?7KF* ) Srffltg-r^O 

-c\ m\F' izximRitiSirm±-$tL6 , t7t:x-y 

i: -r a s i o F^offi^i^iHb J/ >; 3 ymmmm 

-yf-ryh*^5ifji:=5ro^v^*^\ ^^m<^mmizxr) ^ 

ioo27'im2<mmiz^^^xii. i;^;?.bx.y^y 

f^i:LT-&tf;t?-;?>c7)ii^^^fti^§, ;<02SFix>y^ 

yjj^tcio. 'j^'XhJ^^yi-y-fxmizii\,\xi±m^^ 

^riSax>y^yj/l/-b$:mt'#l>. 
Xvf-yi^'IStiijV^Ttir^XvctJOF* 2— KKii 
L. ttzXmmizFm&coA-^^^'^y -yitm^Tii 
V^ij^ML^ti^m'. Alt-^^yx:^;l.di'S:ffiMU<: 

^fr-ct^smx.yf-y^j^^fBrtifc^r^. ^m^iii>z 

[0 0 24] ^(>lzm3<^mHZi5\^^Xit. Mx-yf-y 

mzA :^^ikmwmm-h ^ i: ^T^ta^^^i; i d . s 

h\.z\^i.th, -'■nmi\:^^)-:iymmmmmx\±. x 
A- V ^ y y^^t: i OiJcdl^fL^. otci 0 , c F^.-K>j v 
|5l«i:^?r^^fff4tiS0^S02 t=5roTJI^Mw^ 
i$tLScOT\ x-y^y^v-bo<ST{i»ll_tja;/^ 
Uc:<>*-7T. :s^y^y'/\^-YiVmi^tztt.m 
iimx.yf-yi/*<^|gfc5:a, K^bi^Uay^^^sfs 
OVN-^--yiri^T^(i, Mx-yf-y^/SflxSr^i 5 0 

'c^iji(:iipi^-rtL{i'it^ Ltz^ ^^mmm"hHz^ 

mm:^ix. Mxy^y^S;Ktc^|,3y^s^s-5/ 

mi. vi^x vryi^y'y(rmzvvxYhms\zmc 
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2 0-2 5'COTi:$iHait-&i LW 
[0026] 

[00 27] mmi 

^mmmitm i <r>^mt:mm t . y y^tmm^x-h 

hC, Fa fc. NH3 fcc7)M^7y>?.tJ:0. v-ynys 

0 s iiilria 1 ( a ) - ( b ) ^m.LX%mth . 
[0028] t-rmi ( a ) t;:T^-tJ: 0 tC. I^i^^i^tl 

teii® 2#*i?^E$ix:^: s i mco^im^ 1 ±t . s 

C3 Fg 5 0 

NH3 2 0 

^XE.fl 2. 0 

RFmiS^^y-^E 2. 0 

mwm. 1. 5x10-2 
m:c.v^y'!^wmmt. x«yf-y^<i@tii5'c^*iu^ 

J; 1. 7 it tT C F, * (T)^ 5}-yAltt3 

m i nTtfe-^Tt, 

[00 3 0] tfzrvx-^^i^z^ii^w^ (T^mm.'i.ziy)^ 
tLSjSfj^rF* =&iigg-rs, ^<m^. «fx«yf-y^'a 

mm. -m^zif^wmmm 2 ±^1^ i^-;^ v^x^a 
i.i>z^tLxmm-rm^. m^^^^K^tm^^^tih, t 
tchh . -rmnmx'h h ^mwm. 1 Ltzmi 
x\ ^<^mmi>zy vitmjk^u'?i}<sm-th<DX'j^'y 
i-y'^]y-hii±mi>zmrL. zm^m\'^mmiti)m 
&$tih(r>x'hh. mmtii. nTimmt^mo. 

ni''Jxh'7X^m7X'h-^f<:. Mxv^y/StEtc 
:3>^^h 7n-;U 5 *^'|^P $ tif.1 . 7°y X^x -y^-y^ 

m'im:\kmm 1 ( b > ^z^-t. 

[003 1] :^mimi,ZXtHi. C3 Fs fcNHa 
tsM-^:^:^m\>^xm{ti^'J^ymmmiryX-7a: 
C4 Fs 5 0 



i)^i^^j:m<ti^*)^y^mmm3mmti, c: 

O/O2 ^OV-X;^r;^Srffli\ r^X-^CVDi^iO 
fiKliUctjOX'^)^, K^bxy3y5^^i^M3c7);i$ti 
-Mt LT 5 0 0 nmX'hl , -o^'tC-fb^JilaMl^i^'X 
hi:KrFxdfi/"7^-1fUy^57^t:J:0. 0. 2 
5 mCOffiPg^ W-rS 1/ b ^ 4 ^^iBl^P 
{2Mt;^N*:5'--y^-tl.. ^ClfC'ffMUollll (a) 

^zm-t-^yriu^. m:j^vi-yymmb-ti>. 

[0029] o#'fc^Ol!|x./^y25^S:lSJ©S:#ffl 

u . TMi^mz X "9 y 3 ymmm s conmrn^ 
a -)\'mi%i:f^mrt h )^mm t amum t - ^ t> j; 

l/iag-fe y-m^: m.ti> t J; O . O'CjaTtcrat 
MP-C'# St) COT'S) 

seem 
seem 
Pa 

W/cm2 (13. 56MHz) 

T 
"C 

[0 03 2] ^M2 

*IIMM(±. |Slt<^lco?&Bj^igfflL, C4 Fg 
NH3 l:-irtfM^;^fxicJ:0, Tiiiail±offilM^i! 

v- y 3 y ^i^llS: 7" y X-ex 7 ^ y L T b'r 
;l-$:iaPt/::m-feO. ;ii^lll2 (a)~(b>?r# 

[0033] *||]tS0lJ-C'$i5MLyt:ll2 ( a ) (l^-fMx 
•y f-y i^StRti. Til/i^^^ 6 ±lcMl (f^Mil^Sr 
^tf^iS^v-y 3y*»'?>=5rSTiiieSI7 S i OFpt> 

^j:mmmmm^ti^v ay^imm3 omf&^n. $ 
^izTMMm^zj^ts. mnfo. 25umcr,mn^t^ 
mifhtifcu'j:^h^x^ 4tmi&uzh<7)X'hio 
mMmst{ti^o::iymmm3 0it-^b ltteos 

/C2 Fs /Ui O/O2 ^c7)ig^;^fX&MV^/cr9X 
OOnm-C'S)^. ^07°9X7CVD-S{i*®aiMA*^ 

«ii¥6 - 9 7 6 3 1 ^mmmt Lxmrnt f.itcoT$) 

^y'Mzti&tLt:i,<DX'hh, 

[0 0 34] zco^:ii'yi-y'/mmmmmmtmt^ 
^^^htiyRiEm.(DmmxT-i^±iznmb. Tie 
mizx 0 ffii^^n-fki- y 3 ymtmn^ s o cosiajgis 

^j^Srr^Xvxy^y^^-rS. 
seem 
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;<fXE:>3 2. 0 

RF^aS^^•V-^JK 2. 0 
1. 5X10-2 



7i^x h ^timvmnmmm^ti^ u ^ y^^n 3 o 

5 0 nm/m i n'Ch^f'l, 

[00351 ttzr'^x^'i'iziiNHi mm^zx 

•mm^\ c, Fg oMiS^Mx>y^y^'Vi;{)>/biticaj§ 

tifz, }^'Tt^-)U8i}^mn^titz. r^x-^a^'vi-y-f 

mTimm^mi (b) tz^-t. 

C4 Fa i:NH3 ^■^tf^i^;^-X2:ffl\,^'CffipmWb 

u 3 y^i^MS: r 7 xvx -y ^^-r s c: t i 

C3 Fa 5 0 

H4 10 
XfXff:tl 2. 0 

RFmi!g/N'y-SgJt 2. 2 
J^^Jg 1. 5X10-2 

S6x.y^y^'a«?fijg 1 5 

x-yf-yi/coa^^fi. f'a^lsi-ox-y^yi/^ft'CM 
U 3 y^^M 3 cox «y ^y^l^- h # . 

i^P^fiJWcJ: O^St^. m 1 |g<7)r7Xvx.yf-y7' 
I^Tf^c7)4t^^H3 (b) [z^-t^ 3y:$7;'h*-;l/M 

*aS3a*i£/;>il^, ^X^y^y^'I^tiSsitsWl^fiHU 

njfiM 1 h nm.(r>)m\,z t § x -y f - y ^'*iitff -ri. 

C3 Fg 4 0 

N2 H4 2 0 

2. 0 

RFm^g^^°•7-^JK 1. 2 

mwm. 1. 5x10-2 
Mx-yf-yi/atijag 15 

3^s::i•-^^-X■y^y^I^^-t3V^T^4. N2 H4 
JtlrS«6fcC:i:tCct')F' *^"^(:fflE$ii5t^ t . 
j:t/RF«i!|yW-2r^JKSrf£jiL^^C:i:(0^4i^<J; 0. 

-^x^ti^mxh-^fz, miVy')^ymmm3izziy 

^ ^ h*-;P5*^liP$ixfc7°7Xvx y^y'/mim 
(7)4m$:ll3 (c) tcs^-t. 
[00391 ^m^\,zXfO,i. N2 H4 <orI^it^3g 
H-r^ 2SPgx.y f-y/^fl^tfO^fflfccfc 0 . «v^StR 



Pa 

W/cm2 (13. 56MHz) 
T 

•c 

[00361 mmm3 

if-mwmtm 2 ct^^bj ^^ffl t . u 3 ys«±c7) s i 

O2 i)>h^j:^mti^'):2y^imm^. y-yiWM^:^ 
XThtc^ Fg N2 H4 Sr-&tja^;5rxfc<J:0s 

-et^M^Jts-^stt 2Si@'r9X7x<yf-y^t"C3y 

9 9 Y'!t^~!V^m^LfzmX'h^ . Z.ixtm3 (a)~ 

(c) mB§tTiMHj-r.i.. 

[00371 03(a) \.z7Frm:^-/^y9'wm±mm 
mm 1 mB^tf^H 1 ( a ) tzs^i-sfcx^ f-y^^^t^t 

y/aiRSr^^'^-^hnyR i E^S<7)S^X7^-i/'±tc 
iiat. TIB^frt;:J;'9i!^lii>U3yi^^5Jf4M3i7)iiaj 
SB^^* Tit!!«f4«j6^'Sai-r I. EM * T'r 7 X vx -y ^ y 

seem 
seem 
Pa 

W/em2 (13. 5 6MHz ) 
T 

•c 

tiK RFn:MJ-^v-^^t'fk:i^-y^y-/wmm-^n^ 

tzm-^UmUz<^X'3iy^y'/]^~Y\il2Q0nm 
/m i nb^-ofz, 

[00381 ot^'t;:N2 H4 (7)ii-^Jtt-iSA6fcTiBr5 

x-vx >y ^ y^^mzm 0 . ^^bi^ u n ymmm 

seem 
seem 
Pa 

W/cm2 (13.5 6MHz ) 
T 

•c 

[00401 mmm4 

/Si Fi ^^:^'xi,zx 'ormmm±cr>immmm<ti^ 

U 3 ymmmt:r^ Xtx y ^ y tx t'r*-;US: 

tJt^jT'Si 0 . ;itimmm2 ( a ) ~ ( b > ^# 

[00411 :mmmxi^m Uzm 2(a) cs^-r^iStx 
>yf-y^^s;^{i. ^(ommmix'Vim Ltii>(otm-'X 

mi^UTXmtmiCP ( I ndue t l ve 
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CF, 20sccm 

NHa 20sccm 

S2 F2 20 seem 

^XK-)) 0. 8 Pa 

ICPttiS 1000 W(2.0MHz) 

mwurxm. 30 0 V 

?Sx.y^y7'S«?aJS -3 0 'C 

fegx -/i'V'^Wmmj.t. X V ■fy'/xW¥- 3 0 -CSr 

F4 *3J:t/S2 F2 (r)fm\.zi:y)ryX'7^\<z±]^tzF 
* \,zi:h^i;:^)VKmK ±fc LTC F, * (7)^^yA 

3 0c0M:^r't4x»/^>':/*>'Jiff L^. x-y^y^^l^-h 
(i:9 5 0 nm/m i n'Cft'JJt, 

mmc^mmmm Ldi:ib m(^^mz j; o . x >y 

^'mf*c7)4fc^$:ll2 ( b ) tc^-r, *IIJfeMt<J: Oil 

[004 3] *SIMWcJ;ixtf. CF4 bNHg coM^ 
;^'xtz. §A>{cS2 F2 ^maL. ^Sx.y^y^'SS^ 

1 5 0-Cl.Ui(3Kt-|)^i:tcJ; 
Xv^>'^U'-hc7)ffiT^v^:J'nn-T-f y:?^ 



[0045] N t H^^H^TC^fc LX-ktiA'X 

NH4 Hsm\^hm>-sjmx$)^, tfzctFm 

fSjiMttX-ktf/fXblXCi Fs tCa Fb fcit/ 

^x^mi^tfzim^-^h-^xm^^ t t>^x-^ i , f 
m=Fcr>-^i}^mzmm ^tirzcuF ^^f/x ^m^xix 

i^.=Fi,zmm^tu:iit-^wt$)'^x hxw 
[0046] m.mm^n-Txr^X'?'i^izmm(^^ ^ 

^^miiiLo^^^tiyyit^:i-^m:^'xbLX. F 

z ^ftmtLxt^mrzHK ^nmHzsFz . sf 

4 N 82 FiQ^ S2 CI2 > S3 CI2 , SClj , S 
2 Br2 . S3 Br2 . iiXlfS, Br,o*W§tl. 

^lii^mAttiitm^^h-^xmmx^i. H2 sim 

xj^ymxtrnm-r^'mm h , 

[0047] mmmikiii^') ^ ymmm lx s i 

OF ^m^Lfzifi. ^m^k^^-thSi OnFXhnX 
tJ;v\ >l^i(^(;§/i,{;P. Bfc J;y='A s#co>FM!f%$: 
-^^'L-CV^Tt J;i\ S)-S)V^{iS i O2 -^PSG, BP 

SG. sig N4 mr-m^j:m9.mmtm!mm 

Xhr>xi>X^^. \y-Jxh^x^^fmL^j:\^-t)l'yT 
y^yay:^i^h^cr)mmh'^^Xh^. ttz'^y-^'? 
Yiir^-iV^\i7^^-)VMT.\zWihit. LDD-9--f h'-^^r 

ix-s#sr9Xvx.y^y:/tzi3ifflnrtl-c*-&, 
[0048] ^offi. W.:s^'vi-y'/mLm'M. r=yX 
^xv^y^/^S. 7'7Xvx-/^y^^^fr^. *I|BB 

mxhh, 

[0049] 

m 1 <7ymn>iZiiixt,fryX'?^<r)¥*<r)mn. niixfm 

X '/f-y^SfiLhtcitm-ri. 7 -/itmM^r^ y -v-^^cof 
x>xf-y^>'^|gi:^l,, 

[0050] ^2<D%m^zXti\i. m.-^:^X(r)mSL\!ci 
^x.tz2mi:i^^v^yy<r>mmzX ^mxjv-y-y hjp 

[0052] JjUi<7)$&:Stc i 0 . itHfif^ 



(8) 
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[01 ) :^m(7)ryX'?ji^vi^y'!fijmt:mitim 

mm 1 1: . ^(^xmrnzimi-mmmmxh d . 

[m2] :^m<oryx^xyi-y^'ifm^mmLtm 
( a ) amnmmmti^ u =? y^mtm.^z t'r 

[113 ] :mm(r>ryX'7aLvi'y'/:Hm^mmLtim 



-y:/Lfzm^. ( c ) tiSlfCv- U 3 y^ffeiiiioPi 

Ltzmx-hi. 

i-^f^mwrnu. 2-TM%mLm. s-miti^v^y 
mmm. 3a.-mti^vay^wmmn^^. 4- 



mil 



m2] 



(a) 




(b) 



3 mit*^'jziymxm 



« 4 



♦ ♦ 



4-4 
3 



(a) 



(b) 



30 mi^n^itzJ 'J 3 :y^»8K 




♦ « < 
♦ ♦ ♦ 
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